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Extended Data Fig. 8. Mutation of HEC1/NDC80-N-terminal phosphorylation sites does not alter 
MPS1 targeting to kinetochores (A) HeLa Flp-In TRex cells expressing different C-terminally mCherry-
tagged phospho-mutants of HEC1, as well as MPS1 endogenously GFP-tagged at the N-terminus, were 
depleted of the endogenous HEC1 protein as indicated and induced to express the transgene. Cell lysates 
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were prepared and immunoblotted as indicated. Actin was used as a loading control. (B) STLC arrested 
HeLa Flp-In TRex cells, also expressing endogenous GFP-MPS1, were depleted of endogenous HEC1 and 
induced to express HEC1-mCherryWT, HEC1-mCherry9A, or HEC1-mCherry9D and immuno-stained with 
antibodies against Astrin. Representative monotelic kinetochores pairs, indicated by dashed boxes, have 
been enlarged on the right-hand side. The different HEC1 phospho-mutants do not alter the pattern of 
MPS1 binding to kinetochores. (C) Quantitation of attached (Astrin +ve) kinetochores, in cells treated as in 
(B), from three independent experiments. Bars represent mean ±S.E.M. (D) Cell averages of kinetochore-
MPS1 intensities from cells in (B) relative to kinetochore-HEC1 at unattached and attached kinetochores. 
Values were normalised to mean of the unattached WT condition. Bars show mean ±S.E.M. (E) Nocodazole 
arrested Flp-In TRex HeLa cells, also expressing endogenous GFP-MPS1, were depleted of endogenous 
HEC1 and induced to express HEC1-mCherryWT, HEC1-mCherry9A, or HEC1-mCherry9D and treated with 
DMSO or Aurora B inhibitor ZM447439 (AurBKi) at 10μM for 10 mins. Cells were fixed and stained as 
indicated. Note that expression of HEC1-mCherry9A still allows MPS1 kinetochore lcalization, and that in 
cells expressing HEC1-mCherry9D MPS1 is still Aurora B-sensitive. (F) Cell average MPS1 kinetochore 
intensities for the cells in (E) were plotted. Bars indicate mean ±S.E.M.  
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